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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology capable of 
increasing opportunities to carry out the control for regeneration of 
an NOx catalyst poisoned by sulfur and also suppressing the 
deterioration of the catalyst caused by sulfur poisoning. 
SOLUTION: This exhaust emission control device is provided with 
an NOx absorbent which absorbs NOx in an exhaust gas when the 
air/fuel ratio of the inflowing exhaust gas is lean and releases the 
absorbed NOx when the above air/fuel ratio is theoretical or rich, 
and a control means for carrying out the temperature elevation 
control of the NOx absorbent and the control of regenerating the 
catalyst poisoned by sulfur. Since the control means releases 
oxygen (02) stored in the NOx absorbent by lowering the air/fuel 
ratio in the exhaust gas when the temperature elevation control is 
carried out before the start of regeneration control of the poisoned 
NOx absorbent, the delay thereof is eliminated. The NOx absorbent 
may be carried on a filter capable of temporarily capturing 
particulates. 
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[#ff»#©®B] 

tt#?l+ONOx*K«b«A"r*««a>fflflSJt*<a8ft 
£S5JtXte'J y^K&£<h»iRbfcNOxft;5fc-tti-f *N 

ffiBNOx«iR$J©#SfWflmtf^2S«S@«ftfflft* 

1ltEfimtt*l3ttfelf9?M9:tt. U9iHNOxKiK?iiJ©fi&* 
&S@&lMffHttffi<Z)IHaffltt&$ff LfclKC. urn© 

B. 

nJiifc 7 -r ;w*ft«*.. 
-rzffi&m i cE*©i*3*8fl8H©sm8Kfcgs. 

5 c t sw*frai»*B i 2 (cettoAKttn 

20 

CO 0 0 1 ] 

ffcKHKHU 4»(CNOxKClA!l(Ott«ttt*afK«fii$ 
HT?3lfT T€ 5 <fc -5 C Ufc & roCBit -5. 
[0 0 0 2] 

[«£*©£«] gffir*§fcS«sn5f3M«BI. 

« (nox) s»fl:-r*ttfs**a*nTt»*. 

[0 0 0 3] ^©.fcSftgjJiKttU F*ij&88K©timft 
KNOx©iR3J£ffiBT-5ftfiSa*^£nTt>5. C© 
NOx®iR^J©-^i:bT. 8SAT5»^©K3iliifl[^ 
Kt»i*tt»««f©S*Rfl:* (NOx) SWKU K 

£\*<RW.lsX^1t&mmfc® (NOx) ftSSciUbooS 

* (n 2 ) tji7c-rs!Raa7cS!NOxtt«t*«»6nrt» 
-5. 

[0 0 04] ftjKS5c£N Oxttfttf rtJKttH<Z>& Aft 40 

£m#H<fr*<h#tt#S*©2ai&M:«& (NOx) 
*<K«S7C^NOxM!SCKiRSn. K^jlTcSiNOxtt 

mt<!Oxf&mz®iw.2nT^fr3immitvi (nox) *<ssc 
assn^is (n 2 ) ca7csn*. 

[0 0 0 5] <hC5T. fijKSTcSNOxJttlfclCtttttjt 

fc*sn*««»39««s«iLT*jsssn**«ftfl;« (s 

Ox) fcNOxtl^D^^^XATKiR^n-S. C©8lt* 

(SOx) tt9ft®£ftKft:«! (NOx) O&ttiS 50 



2003-65042 



•5<k^»3lftSiftffl*bTNOxftfc!«AiNOxft®iR-C#«: 

s ox«#j^ mas -a: -a Wimmmmm* js-r&5*«* 

*. COtt*Isl««L9«.- NOxM&ftifiS® (0,*tf6 
0 075M6 5 Otgg) CLOO> HSaMESttTS-tt' 

fc#**NOx««tfc:«as*Tff*3nT»r»s. 
[ooo6] &%imm&mfc&f<Dmmi.±.mi,rc 

[0 0 0 7 l'**5NOx«IOlSS:±#St«*g 
fcbT. #fFMS2 8 4 5 0 5 6^«»C|H«6Snfcrt«S 

«i»JKa7BHNOxllfcfltK:KiRa*iTt>S»*«fl:« 

(nox) ftjtTc-rsfcj&t^st&ssTcsuwatft 
(nox) ©^a*^©4scaitc«tsspaix5y>3>© 

[0 0 0 8] 

iaatt*a*oK*jBflE*«T*-a:T*ffan*3&». rt 
*8«g8©S5ftffifjite^f»ca7C)S[ijft^ini-rs<!:. jiTcsaa* 

©!SS7cSNOxM!S-C^bTC©®ija7cSNOxi4 
li©»*a«±#-rs&a. KjSSTcSN OxM4g©»* 

[0 0 0 9] ©jgjtTcKNOxfcfel&fCte. NOx© 

ft#IS^1±-5^^i0-5O 2 X h I/— S^flg***5©-C, W 

]«a7cfflNOx««tt»a**u->"cateanr^«iB 

K» NOx©©iR<h<hfclC^lg. (O z ) 
[0 0 10] -£-CTfiMSc&*f?£©*fT©fc«>. NOx 
«MtftBf5g©iIffiK#i&;*-a-T. NOxM^tc^A-rs 

^©Sf^NOxMIKCSSAT-Si:. Lf£S<tt£©fl4 

attcKBEsnT^fcis* (o 2 ) <»m%'piz%imtfzn 

*Kltft5fiK:a*0. c©<fc3fc&3f (o 2 ) ©iftffia*** 
7LT^6'J -y^Jc^ffrs. rtlfC^oTNOx®^ 
+©a**fl:*i (sox) otttHfeUy^icttsfreil 

[ooii] -t-©fc«>«^tt!gtc^oT#ia*!ifflift§g 
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-r^efrofc*^ ttftaifcimm. -rttto%««*» 

•5ft«*tt, JiSEb/tOaXMx—^JcioTNOxttfflE 
[0 0 12] *«eBttK±^Hffi«r»ft"r*fc*fC&$ 10 

[0 0 13] 

tt»a+©NOx*»«b«EA-rs»*©sjBit*<aii 
Meim«*ia{KiH«i¥R». ffiENOx«««o<Ba*. 

ffi«Jt*«TS*TNOx»iRMJC»M{*nfcK*tK 
[0 0 14] *5BW<B«:fc<B4*«W:. NOxftiRjWcoa 
*Kit£«T£l*\ WfcoTNOx»«ffllC»*Sn&B 

[0015] ^<D&5\zm&2nfzftmmm<6m§cLmt 
s«-ctt, NOx»iRSi^»iR*nT»«anfc**» 
ft* (sox) «ttus««ii««*i§rfl[ii«i^ikiiid 

ox*iR»oiii*ftjaflE±#*iHrar*fc«6, rt^a^ 

[0 0 16] 3^**Wfc:*5^Ttt, HalBrt^ffiMO^ 
«»{fc««tt. IMto«W*-»iWte7-f^ 40 
*£«i7L, l»ENOx»«#Jttil©7-f^*cfl»*ft 

[0017] :oi5i:»«snfcrtiin©*«iwt. 
NOx»iRa«)#»tK:#**k:«»*ftit 

iSKJ: OVISTS. Cft&C!>HfPlCJ:oT#*M*<±#F 50 
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u NOxKiR»j*fcttiinsaj*Lfc7-r^(Dja« 
[oor8] iwao»«©ffi«lt*«Ta**fc:tt, * 

[0 0 19] ]klctttttt*Sfl[prttA:Kttlca:o&&# 

[0 0 2 0] dort««M©»«i*ft:8«Ttt, fiSHfe 
toSf* NOx»iR»«*Sttffi£n*R* (O a ) (CcfcD 
ioT, JH»IB-e©NOx(R«*J©SI« 

86 Bktttt»iar«Am * €T S K if x. z> z. . 

Tfi NOx»iRao*it«««fl:&»iw^#a. 

[0 0 2 1] 

[0 0 2 2] Bill **«©»»K:ffS»a»{bS!« 

[0 0 2 3] Hll:StX>^>lH 4^CDm^2^ 
[0 0 2 4] X>y>Ul #Aff 2a>i)Btttt(Cii[«tt 

;v) 4t««snTi^. dconqE^U"- )i4\zit* z 

[0 0 2 5] WEn^e»-;U4ti> ttf* ftl&V 5 
l/T*»*>y6 4IILT^-B. COl^>y6 

>76<DAtimzm*)ttV*>tlfz#>Zf7-V 6 a^X 

>>?> i camftia (^>^~>^:7H i:®o#w^n 

[0 0 2 6] ^©J:5C»«Snfc«»«W*m * 
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c: <p mn y 6 <d a ti m^&m ts titz ^ ;u z \z& 
[0 0 2 7] mmmm#>7 6frz&&zntzmM\z. 

st#3^»ga$n^o fit, ®Mmttifr3\zmW)nm 

[0 0 2 8] X>>>> 1 \Z\$. ®ms^8^g! 

[0029] stfie©ms^8ti, sm^K&^n, 

<I<£>®$[§9H, !7^'J-t#7^X 1 otcjg^n 
T^£o mrlBXT^U-^^^^X 1 0 J;DT^0O^ 

.Ix^mMff^^ffi^t'^xy^n-^-^ 1 1 <h, CO 
9 ft ^flfEitr SK»Oia«t#rt5 Ufe«a«#€r 

[0 0 3 0] MEKSCe9»c:*5tt*K«a«8©ii:±iiE 
K&g-fSBBfttcte* Cl0^me9rt^«tilT^©mo 20 

1 4^of^tte>nxi^o 

[0 0 3 1 ] BtfiSx/^n-;*-^ 1 1 <fcaMB«»«D 
#i3t0F B 1i:fimfSe9i:H »«©JRx*;u 

Y) 1 5©n>yUy1fA'>^>y 1 5 atfRttfcn, 

n>7 p l/^y1f/N^> ? >^l 5 aiOT«(OK«f 91: 

te, WfB^>^U^1fA^v ? >^l 5 afitEffi^nt 30 

[0 0 3 2] :®J:5l:»*Sn/t!8a*Ttt, 17^7 
t#y^X10rtOX7^'J-t (H*«BS) KcfcoT 

[0 0 3 3] =3>yi/>yitAr>> ? >^l 5 aKSKALfc 

^zi>^U^it^-f-^0(Hie^<fcoTJEffi$n^o h9 40 
ien>yu^1fA^^>y 1 5 artTEEJ8£*lTi«i&£: 

[0 0 3 4]-*, X.>i?>l\Z\Z. ««Sf 18^K 
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[0035] mmm.&'g 1 8 nes<&iuftai 1 5 

-KW\*$»jfl 5 btt, 9 tM^n, c 

[0 0 3 6] HaiSgfm^l 9co^*JC«, RjKJlTEfflN 
Oxllillft a*Lfc/tf *a l/- h 7 -f (BIT. 

) 2 o#<Rtt-6nTfrt£. 

[0 0 3 7] mZLtzyj 2 O^OTffi^Mf 1 
9Ktt. ^OgPSf 1 9W*«ii-rs»«i©S5**aiBI!f 

2i(c«v x r 7 y ^e-^ i^xm $ nx <: ©iM^ 0 
#2 i&mamn+&#%ii*)m7{?*^x.-* 2 2^ 
^owt^nxi^. 

[0 0 3 8] ^©«fc-5JC««$nfcSfa3R7?tt. X>S? 

«1 8 1 5<£>*-bf>A*>?>^l 5 b 
^SitATSo ^-tf>A^y>^l 5 blzMAlsfzmm. 

^>^1 5 b WcHHgeffic3£»$nfc^-lf>^-f- 

*fcfc. H9^b^a>7 p l/^-^A^v ? >^l 5 acozn>^ 

[0 0 3 9] mrfB^-bf>A^v?>^l 5 brt>S»H13 

n/t»««. i9^iX7^;^2 0<iA 

i^ttiift^ns. 7j fr? 2 o\zTPMZMMzn. 

ic*i;t#«»o#2 i jc«fcoT«t**in«s$nfcajc: 
T7 7-^i/X*a4»ic»ttJsns. 

[0 0 4 0] iMf 1 8 t!R«8f8tlt « 

StSttSttAIHMtiltt («T. EGRMif*. ) 
2 5^bXai^nX(/^ 0 C1(DEGRMS§2 5<£>i& 

uTMfEEGRii^2 sft&ffim-rzmn iskt* eg 

[0 0 4 1] HfrfEEGRi!S§2 5 (D^^Xr E G R# 2 6 
£9_tSEl::fcL Cl(DEGRilg§2 5rt^ffijlT-5EGR 
^^t5EGR^-7 2 7/>W^nx^$c ffi 
EEGR^-72 #aJ7KSS& fla*«B») 

tt^nx>>?> i £«*a-r*fc«><oi , &»*<0— 
[0042] ii<Dcfc5fcsi«snfc»afi«i!i«fliT 

tt, EGR#2 6*<B#$ns^ EGRIB2 5^i 
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fi»KEGRaB2 5^SSAU EGR^-72 7=&IT 

[0 043] EGR^-^27-eti, EGRI 

B2 5rt*afiil-rSEGR^^X>>?>l<Z>?&ai*t" 

[0 0 44] EGRIB2 5^LT»««f 18*6 
®S««8^a«$nfcEGR#X«U ©SlftS 8 <£>_h 

[0 0 4 5] ddT, EGRtfXlCte, * (H 2 0) 
-*<fc«* (C0 2 ) .tt£®J:3fc:. 

T^Sfcfc, EGR^x*il^i:tt^n5t, B 
*«©fl»M&tfffi*S*L £JlT£*Rft;* (NOx) 

[0 0 4 6] jglC, EGR^-72 7 £43 ^TEGRi/ 

<k*>tCEGR^©*iM^«|/jN$nSfc«6. E G R#X 

£ <h 

[0 0 4 7] *3KJB(0»IB(C«« 7 -f 2 0 fC 

[0 0 4 8] H'2H 7^M2OORB0-e»5. 0 

2 (a) 7-r;u^2 oa>«*iftKfiHt«riaT* 

*. 02 (B) tt. 7-f;W 2 0©IK5SrfllWfffi&^rH 
[0 0 4 9] 02 (A)'&tf (B) lC^£n5<fc? Kl? 

Sftft»«»AIB5 0fc, ±»«M<&5 3Kcfc9l»8 

snfc»«*aia»5 i tKiiDMricans. 0 

2 (A) K4o^T/Vy^>^£ttLfc^m*£5 3£^ 
IT^5„ ^t, »«»AaB5 0£J:tf»Si«aja 

WT£<hg^ffEAiti&5 0 43cfctf»»SKffiaB5 1 

IC J: r> TOM S tl^ J: 3 KSBS £ *13 „ 
[0 0 5 0] 7-fW2 0U«AB3-^x^KOJ: 

»5 0rt*C8EAlxfc»SttH2 (B) K&^T^SIT*^ 
.[0 0 5 1 ] *«WfcJ:a*Jfi«Ttt##«8iEAatt5 



(5) ^2 0 0 3-6 5 0 4 2 
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[0 0 5 2] **«i<7>»ffi^«RS 7 J )V& 2 0 \Z 

[0 0 5 3] 7>{M2 0H «AH T;U^3h^S^ 
fcU *©il*±lc, *»J->A (K) , 1-b*)VI± (N 
a) . iJf«>A (Li), fcKttty^A (Cs)? 
(D7;U*U^JR^. AU^A (Ba) fc L < teA^S"? 
10 A (Ca) 907;WJ±«t, ^>^> (La) fcb 

<iH7hu^ (Y) ^©«±a^*sasi$nfc^ 

ft<tblo^ (P t) *<Z>*ftK4:fcfi»bT 

ft*a#±fcA'J9A (Ba) (Pt) £}Sf5 

U cni:O a X h l/-^dAO*5-feU 7 (Ce 

2 o 3 ) **jpbT«i«an-6»K3B7ca!Nox«a*«* 

[0 0 5 4] £<D<£5ftNOxfti!®te, ^(^NOxttil: 

20 « (NOx) ^KiR-TS. 

[0 0 5 5] — NOxMifi, £<&NOxte«k:«EA 

(nox) ^^mr^o statcftft* 
(ho ^-mitrnm (co> «oa7crt»3^#«Eb 

' &mmt%) (NOx) (N a ) fcMTt-frL^^di 

[0 0 5 6] tu5T\ X>v?> 1 ^SfKIig^n 

»«+KI**n*S*»flS* (NOx) tfiNOxMHIKK 
iRan<5££fcfc*a*, x>^>l<&ft«Rfta«a*fi 
MIIMIK»n&^:« NOxttkMtONOzlftJRBAAfttff 

u mfcL*<D&mmfcm (nox) ^NOx^tcr^* 

[0 0 5 7] «r(c, T^-t'j«^^)X>y> IT? 
40 «iRllB»*tfi»L,»V^ 

[0 0 5 8] for, x>^>i3&t»»««Sii(isnT 

NOxttK©NOxKiRflB*^fiSi-rsSllr^ 
NOxM^tC^A-r^^m^^^Sig^^ffiT^it^ t 

mmitvo (nox) srjttmstfSTca-frs^g^s. 

[0 0 5 9] Cl©J:3fcB*BflEft«T****ffitL, 

Tii. «nsufc«»jss«i, a«2 

50 1 9*tta?**a*£a7Gttfc*JB«* («») £SiJD 
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[0060] S7c»jft*&a«tt, aiKissnscfci 

*L ECU3 5^5O«^«t0III#LT«»«»t 

[0061] ^©ck5&a7caii««««Ttt, «»#> 
LT3i5cawut#2 8^en»p$n^ 0 ftx, ecus 

[0 0 6 2] il7C^J«»#2 8**&#«tt«l 8rt^« 
[0 0 6 3] CO W Cl/t»asntMMO)fi^ 

mm*y<<)\'*2 okseau :7w ;i^2 ocsaiRsn 

TV^ctiM (NOx) fcfttBS-fr^fi* (N 2 ) 
lC5S7Gf£ 

[0 0 6 4] fog, ECU 3 5 3^60>A#IC«I:-D]B7C 
ffl*lt*2 8*«B#U 8 rt^(D3R7caotS 

[0 0 6 5] M. *SllB©^IBTtt, 

TSEGR i!f^*ftl»*:4-&T«©**«*«iitPP UTS 

[0066] a±5*'<fc«t5»c*idcanfcx>s;> ifc 

tt, COI>y V 1 ^HBtSfcftOlfiHfl^-y h 
(ECU : Electronic Control Unit) 3 5*#RSn 
Tfr>«. COECU3 5H X>^> 1 Ojl^ft^jl 

e#oM*tc^t;Tx>> ? > i ©iKttfissnatsa. 

[0 0 6 7] ECU 3 5 \Z\t, a ^£ > ;UJf£ir >1t 4 
a. I77P-/-*1L «SfiflHi>-3-l- 2, .»« 
«BE*-fe>lJ*l 7, SPSLiSK-fe >1f 2 4 , £9>*#S> 
y 3 >t>1j-33 t 7Ri&-fe >1* 3 4 , y^7±:Jm& J t> 

ELfcM-t->*OIH»Bf *»E C U 3 SKAASn* 

[0 0 6 8] ECU 3 5*Cte* 3 , K 

^0ffi7^fa.X-^14, Sfm^OfflT^^iLX- 
^22, a7C#J«it# 2 8 , EGR#26> ^£fr# 3 1 
W«*E»*^LT»l(Sn t _tf5Lfc&g&£ECU 
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[0 0 6 9] ZLZiT. ECU3 5H H 3 iC^-Tci; 5 
tC, 5R*|p]ttAX3 5 OfccfcoTfflSKS&aSftfc* C 
PU3 5 1 ROM 3 5 2 £ % RAM 3 5 3 <h, Ay 
^>7^RAM3 5 4i:, AM-h 3 5 6«i:, £B2>^ 
-h 3 5 7 t^^t(i:t){:, mtfiA^#-h3 5 6 
JC»*Sn&A/D3>A— ^ (A/D) 3 5 5^Ix. 

[0 0 7 0 ] ^taA^#"-h 3 5 6H {7 7>i7#zSzs 

io a >-tr>it3 3 Oct iz^zs? )i>mnmj£<Dm^z:mt> 

PU3 5 1^RAM3 5 3^i2tflT£u 
[0 0 7 1 ] fi9KA27#— h3 5 6 tt, 3 ; E>U-;i>JE 
■fe>ij-4a, I77n-/-^1L ^mi^S-tr >"9- 1 
2, R»efiE*-fe>1f 1 7. »«fiS-fe>U-2 4, 

n^fi^5Som^€:ffi*-rSir>+hOA/D3 5 5£ 
^rl/TA^l/, * n6<Offl#{I*t«:C PU 3 5 l^RA 

M3 5 3^mm-?z>o 

20 [0 0 7 2] ffimthtltf- H 3 5 7H 3 , 

KMDffi7^faX-^14, SESURDfflT^iX 
-^22, EGR#2 6, a7Cj?J«W# 2 8 . ^©r# 3 
l»fc««e«**hUT«*S*U CPU3 5 1d^B 
IWBbfc*»«l##3, ©m^O 
ffl7^f^X-^14, »SCiRt)«7^5 i 3.X-^2 
2, EGR#2 6, »7caa«i*#2 8. S*Wi2HK# 

3 i ^sifrr*. 

[0 0 7 3] stftB R O M 3 5 2 3 SfWWT 

30 tifca&ORfi«0IBI»;i/-f>, ^M3&0#2 1£frj 
Bt5fc«O»a»0afl^-f>, EGR#2 6£S0 

»**ttL/T»flJt*nfcNOx**fflS-a:SNOx»'ffc«l 

ffl)\,-^>, 7^M2oosox«s^«?ffin»s 

»*B»JW^— 7>r;^2 0ic«*$nfcPMS8 

^£r^^c«60PM^©Jffl);l/--^->^OT7 p U^r- 
~>3 >7'Py7A$E*bT^5. 
[0 0 7 4] mfi2ROM3 5 2 te, JiBUfcT^D ir— 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the thing which 
enabled it to perform sulfur poisoning recovery of a NOx absorbent for a short time about the exhaust 
emission control device of an internal combustion engine. 
[0002] 

[Description of the Prior Art] In the internal combustion engine carried in an automobile etc. especially 
the Diesel engine which enables combustion of the gaseous mixture (the so-called gaseous mixture of a 
RIN air- fuel ratio) of a hyperoxia state, or the RIN barn gasoline engine, technology which purifies the 
nitrogen oxide (NOx) contained during exhaust air of this internal combustion engine is desired. 
[0003] The technology which arranges a NOx absorbent in the exhaust air system of an internal 
combustion engine is proposed to such a demand. The occlusion reduction-type NOx catalyst which 
returns to nitrogen (N2) is known emitting the nitrogen oxide (NOx) which was being absorbed, when 
the nitrogen oxide (NOx) under exhaust air is absorbed when the oxygen density of the flowing exhaust 
air is high as one of the NOx absorbent of this, the oxygen density of the flowing exhaust air falls and a 
reducing agent exists. 

[0004] If an occlusion reduction-type NOx catalyst is arranged at the exhaust air system of an internal 
combustion engine, when lean combustion operation of the internal combustion engine will be carried 
out and the air- fuel ratio of exhaust air will become high, the nitrogen oxide (NOx) under exhaust air is 
absorbed by the occlusion reduction-type NOx catalyst, and it is returned to nitrogen (N2), the nitrogen 
oxide (NOx) absorbed by the occlusion reduction-type NOx catalyst being emitted when the air-fuel 
ratio of the exhaust air which flows into an occlusion reduction-type NOx catalyst becomes low. 
[0005] By the way, the sulfur oxide (SOx) by which the sulfur content contained in fuel is generated by 
burning is also absorbed by the occlusion reduction-type NOx catalyst by the same mechanism as NOx. 
Since this sulfur oxide (SOx) is not emitted at the time of discharge reduction of the usual nitrogen 
oxide (NOx), if the accumulation becomes more than the specified quantity, it will be in the state where 
a saturation state is invited and a NOx catalyst cannot absorb NOx. In order to call this sulfur poisoning 
(SOx poisoning) and for the rate of NOx purification to fall, it is necessary to perform poisoning 
recovery which recovers a NOx catalyst from SOx poisoning at a suitable stage. Making a NOx catalyst 
into an elevated temperature (for example, 600 or about 650 degrees C), this poisoning recovery 
circulates the exhaust air to which the oxygen density was reduced for a NOx catalyst, and is performed. 

[0006] However, it is difficult for the exhaust air at the time of lean combustion operation to carry out 
the temperature up of the floor tempereture of a NOx catalyst to the temperature which is a low and is 
needed for recovery of sulfur poisoning by the usual operational status from the temperature mentioned 
above. The oxygen density of exhaust air can be reduced raising the temperature of the above-mentioned 
catalyst by adding fuel to an exhaust air way, when such. 

[0007] As a method of raising the temperature of this NOx catalyst, the exhaust emission control device 
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of the internal combustion engine indicated by the patent No. 2845056 official report is proposed. The 
exhaust emission control device of the internal combustion engine indicated by this official report The 
amount of the reducing agent which is needed in order to return the nitrogen oxide (NOx) absorbed by 
the amount of the reducing agent which reacts with the oxygen under exhaust air and is consumed in an 
occlusion reduction-type NOx catalyst, and the occlusion reduction-type NOx catalyst is taken into 
consideration. By determining the addition of a reducing agent, the overage and short supply of a 
reducing agent tend to be prevented and it is going to suppress aggravation of the exhaust air emission 
by discharge into the atmosphere of a reducing agent or nitrogen oxide (NOx). 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, although it performs by sulfur 
poisoning recovery reducing the oxygen density under exhaust air, if a reducing agent is added at the 
time of heavy load operation of an internal combustion engine, since a reducing agent will burn with an 
occlusion reduction-type NOx catalyst and the temperature of this occlusion reduction-type NOx 
catalyst will rise, there is a possibility of inducing the heat deterioration of an occlusion reduction-type 
NOx catalyst. Therefore, as for sulfur poisoning recovery, performing in a light load field is desirable. 
[0009] Since there is the so-called 02 storage ability which the oxygen under exhaust air (02) is 
absorbed [ ability ] with NOx at the time of NOx absorption, and stores this up in an occlusion 
reduction-type NOx catalyst on the other hand The occlusion reduction-type NOx catalyst is carrying 
out occlusion of the oxygen (02) with absorption of NOx, when exhaust air is operated by RIN. 
[0010] Then, for execution of sulfur poisoning reproduction, the temperature up of the NOx catalyst is 
carried out to predetermined temperature, and even if it adjusts richly the air- fuel ratio of the exhaust air 
which flows into a NOx catalyst, sulfur poisoning recovery is not immediately started. That is, since 
discharge will be carried out during exhaust air of the oxygen (02) by which occlusion was carried out 
for a while to this catalyst if rich exhaust air flows into a NOx catalyst, as shown in drawing 8 , after the 
air-fuel ratio of exhaust air does not immediately become rich, but stopping near theoretical air fuel ratio 
and completing discharge of such oxygen (02), it shifts richly. It will not be started until discharge of 
the sulfur oxide (SOx) in a NOx catalyst also becomes rich in connection with this. 
[001 1] Therefore, the case where the execution time of sulfur poisoning reproduction - a light load state 
does not continue for a long time depending on an operation situation although sulphuric discharge time, 
i.e., the execution time of sulfur poisoning reproduction, should just fully excel when the rich spike 
which adds fuel on an exhaust air way is performed, in order to be in a light load state, to start 
temperature up control and to make the air-fuel ratio of exhaust air rich after the temperature up of an 
occlusion reduction-type NOx catalyst — is short may be repeated. In such a case, sulfur poisoning 
reproducing [ of a NOx catalyst ] becomes impossible by 02 storage mentioned above, and there is a 
possibility that purification of exhaust air may become less enough, without the ability performing 
absorption of NOx. 

[0012] Are made in order that this invention may solve the above problem, and the opportunity which 
can perform sulfur poisoning reproduction control of a NOx catalyst is made to increase, and it aims at 
offering the technology which can suppress sulfur poisoning degradation of a NOx catalyst. 
[0013] 

[Means for Solving the Problem] The following meanses were used for the exhaust emission control 
device of the internal combustion engine of this invention in order to attain the above-mentioned 
technical problem. Namely, the NOx absorbent with which the air-fuel ratio of the exhaust air which 
absorbs NOx under exhaust air and flows will emit theoretical air fuel ratio or absorbed NOx if it 
becomes rich when the air- fuel ratio of the flowing exhaust air is RIN, It has the sulfur poisoning 
recovery control means which perform temperature up control of the aforementioned NOx absorbent 
and sulfur poisoning recovery control, the aforementioned sulfur poisoning recovery control means 
When temperature up control before the sulfur poisoning recovery control start of the aforementioned 
NOx absorbent is performed, it is characterized by making the oxygen by which the air- fuel ratio of 
exhaust air was reduced and occlusion was carried out to the NOx absorbent emit. 
[0014] When the greatest feature of this invention performs the time of the temperature up control 
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before the sulfur poisoning recovery control start of a NOx absorbent, it is making the oxygen (02) by 
which the air- fuel ratio's was reduced and occlusion's was beforehand carried out to the NOx absorbent 
emit, and is shortening the time which the sulfur discharge at the time of sulfur poisoning recovery 
control takes. With the time of performing temperature up control here, immediately after the 
temperature up control end under temperature up control and before a sulfur poisoning recovery control 
start is included. 

[0015] Thus, although sulfur poisoning recovery control to which the sulfur oxide (SOx) which was 
absorbed by the NOx absorbent and accumulated is made to emit is carried out in the exhaust emission 
control device of the constituted internal combustion engine, in order to avoid too much temperature rise 
of the NOx absorbent by making exhaust air rich, it is desirable [ this control ] to carry out at the time of 
the light load field of an internal combustion engine. 

[0016] Moreover, in this invention, the exhaust emission control device of the aforementioned internal 
combustion engine is equipped with the filter which can be captured temporarily for the particle under 
exhaust air, and the aforementioned NOx absorbent may be supported by this filter. 
[0017] thus, methods, such as carrying out fuel addition to an exhaust air system into the temperature up 
of a NOx absorbent in the exhaust emission control device of the constituted internal combustion 
engine, -- the air-fuel ratio of exhaust air — theoretical air fuel ratio — or suppose that it is rich The angle 
of delay of the fuel injection timing in the combustion chamber of an internal combustion engine is 
carried out to a compression top dead center or subsequent ones, the inside of an expansion stroke or an 
exhaust air line carries out subinjection to the inside other than the main injection, or the aforementioned 
temperature up control is carried out by the method of injecting fuel on an exhaust air way. An exhaust 
gas temperature can rise by these control, and the temperature of the filter which supported a NOx 
absorbent or this can be raised. 

[0018] In order to reduce the air- fuel ratio of aforementioned exhaust air, the oxygen density under the 
method of injecting fuel on an exhaust air way, especially exhaust air can be performed on a spike target 
(short time) a short period by the so-called rich spike control which makes it low. This rich spike can be 
divided and performed for example, during the aforementioned temperature up control at multiple times. 

[0019] Next, when it changes into the state in which sulfur poisoning recovery is possible, shortly after 
making an air-fuel ratio rich, discharge of the sulfur from a NOx absorbent is started. This can be carried 
out by adding the fuel for an internal combustion engine in an exhaust air system. 
[0020] In the exhaust emission control device of this internal combustion engine, in spite of having 
carried out fuel addition etc. to the exhaust air system for sulfur poisoning recovery control, most things 
which time for an air- fuel ratio not to result richly by the oxygen (02) emitted from a NOx absorbent 
exists are cancelable. Therefore, sulfur poisoning recovery of the NOx absorbent in a short time is 
attained. Moreover, the opportunity for recovery in a short time to carry out possible hatchet sulfur 
poisoning recovery control will increase sharply. Therefore, sulfur poisoning degradation of a NOx 
absorbent can be suppressed by decreasing the grade of sulfur poisoning. 
[0021] 

[Embodiments of the Invention] Hereafter, the concrete embodiment of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on a drawing. 
Here, the case where the exhaust emission control device of the internal combustion engine concerning 
this invention is applied to the Diesel engine for a vehicles drive is mentioned as an example, and is 
explained. 

[0022] Drawing 1 is drawing showing the outline composition of the engine 1 which applies the exhaust 
emission control device concerning the gestalt of this operation, and its pumping system. 
[0023] The engine 1 shown in drawing 1 is the four-cycle Diesel engine of the water cooling type which 
has four cylinders 2. 

[0024] The engine 1 equips the combustion chamber of each cylinder 2 with the fuel injection valve 3 
which injects direct fuel. Each fuel injection valve 3 is connected with the accumulator (common rail) 4 
which accumulates fuel to place constant pressure. Common-rail-pressure sensor 4a which outputs the 
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electrical signal corresponding to the pressure of the fuel in this common rail 4 is attached in this 
common rail 4. 

[0025] The aforementioned common rail 4 is open for free passage with the fuel pump 6 through a fuel 
feeding pipe 5. This fuel pump 6 is a pump which operates considering the rotation torque of the output 
shaft (crankshaft) of an engine 1 as a driving source, and pump pulley 6a attached in the input shaft of 
this fuel pump 6 is connected through crank-pulley la and the belt 7 which were attached in the output 
shaft (crankshaft) of an engine 1. 

[0026] Thus, in the constituted fuel- injection system, if the rotation torque of a crankshaft is transmitted 
to the input shaft of a fuel pump 6, a fixel pump 6 will carry out the regurgitation of the fuel by the 
pressure according to the rotation torque transmitted to the input shaft of this fuel pump 6 from the 
crankshaft. 

[0027] A common rail 4 is supplied through a fuel feeding pipe 5, pressure is accumulated to place 
constant pressure with a common rail 4, and the fuel breathed out from the aforementioned fuel pump 6 
is distributed to the fuel injection valve 3 of each cylinder 2. And if drive current is impressed to a fuel 
injection valve 3, a fuel injection valve 3 will open, consequently fuel will be injected into a cylinder 2 
from a fuel injection valve 3. 

[0028] Next, the inhalation-of-air branch pipe 8 is connected to the engine 1, and each branch pipe of the 
inhalation-of-air branch pipe 8 is open for free passage through the combustion chamber and suction 
port (illustration ellipsis) of each cylinder 2. 

[0029] The aforementioned inhalation-of-air branch pipe 8 is connected to an inlet pipe 9, and this inlet 
pipe 9 is connected to the air cleaner box 10. The air flow meter 1 1 which outputs the electrical signal 
corresponding to the mass of the inhalation of air which circulates the inside of this inlet pipe 9 to the 
down- stream inlet pipe 9, and the intake- air-temperature sensor 12 which outputs the electrical signal 
corresponding to the temperature of the inhalation of air which circulates the inside of this inlet pipe 9 
are attached from the aforementioned air cleaner box 10. 

[0030] The inhalation-of-air throttle valve 13 which adjusts the flow rate of the inhalation of air which 
circulates the inside of this inlet pipe 9 is formed in the part located in the style of [ of the inhalation-of- 
air branch pipe 8 in the aforementioned inlet pipe 9 ] right above. The actuator 14 for inhalation-of-air 
drawing which consists of step motors etc. and carries out the opening-and-closing drive of this 
inhalation-of-air throttle valve 13 is attached in this inhalation-of-air throttle valve 13. 
[0031] Compressor housing 15a of the centrifugal supercharger (turbocharger) 15 which operates 
considering the heat energy of exhaust air as a driving source is prepared in the inlet pipe 9 located 
between the aforementioned air flow meter 1 1 and the aforementioned inhalation-of-air throttle valve 
13, and the intercooler 16 for cooling the inhalation of air which was compressed into the down-stream 
inlet pipe 9 within the aforementioned compressor housing 15a, and became an elevated temperature 
from compressor housing 15a is formed in it. 

[0032] Thus, by the constituted inhalation-of-air system, the inhalation of air which flowed into the air 
cleaner box 10 flows into compressor housing 15a through an inlet pipe 9, after dust, dust, etc. under 
inhalation of air are removed by the air cleaner in this air cleaner box 10 (illustration ellipsis). 
[0033] The inhalation of air which flowed into compressor housing 15a is compressed by the rotation of 
a compressor wheel by which interior was carried out to this compressor housing 15 a. After being 
cooled by the intercooler 16, if needed, by the inhalation-of-air throttle valve 13, the inhalation of air 
which was compressed within the aforementioned compressor housing 15 a, and became an elevated 
temperature has a flow rate adjusted, and flows into the inhalation-of-air branch pipe 8. The inhalation 
of air which flowed into the inhalation-of-air branch pipe 8 is distributed to the combustion chamber of 
each cylinder 2 through each branch pipe, and burns considering the fuel injected from the fuel injection 
valve 3 of each cylinder 2 as an ignition source. 

[0034] On the other hand, the exhaust air branch pipe 1 8 is connected to an engine 1 , and each branch 
pipe of the exhaust air branch pipe 18 is open for free passage with the combustion chamber of each 
cylinder 2 through an exhaust air port (illustration ellipsis). 

[0035] The aforementioned exhaust air branch pipe 18 is connected with turbine housing 15b of the 
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aforementioned centrifugal supercharger 15. The aforementioned turbine housing 15b is connected with 
an exhaust pipe 19, and this exhaust pipe 19 is connected to the muffler (illustration ellipsis) on the 
lower stream of a river. 

[0036] In the middle of the aforementioned exhaust pipe 19, the particulate filter (only henceforth a 
filter) 20 which supported the occlusion reduction-type NOx catalyst is formed. The exhaust air 
temperature sensor 24 which outputs the electrical signal corresponding to the temperature of the 
exhaust air which circulates the inside of this exhaust pipe 19 to the upstream exhaust pipe 19 is 
attached from the filter 20. 

[0037] The exhaust air throttle valve 21 which adjusts the flow rate of the exhaust air which circulates 
the inside of this exhaust pipe 19 is formed in the down-stream exhaust pipe 19 from said filter 20. The 
actuator 22 for exhaust air drawing which consists of step motors etc. and carries out the opening-and- 
closing drive of this exhaust air throttle valve 21 is attached in this exhaust air throttle valve 21. 
[0038] Thus, by the constituted exhaust air system, the gaseous mixture (burnt gas) which burned in 
each cylinder 2 of an engine 1 is discharged through an exhaust air port to the exhaust air branch pipe 
18, and, subsequently flows into turbine housing 15b of a centrifugal supercharger 15 from the exhaust 
air branch pipe 18. The exhaust air which flowed into turbine housing 15b rotates the turbine wheel 
supported free [ rotation ] in turbine housing 15b using the heat energy which this exhaust air has. The 
rotation torque of a turbine wheel is transmitted to the compressor wheel of compressor housing 15a 
mentioned above in that case. 

[0039] The exhaust air discharged from aforementioned turbine housing 15b flows into a filter 20 
through an exhaust pipe 19, and the uptake of the PM under exhaust air is carried out, and a harmful-gas 
component is removed or purified. After the exhaust air which the uptake was carried out in PM with the 
filter 20, and was removed or purified in the harmful-gas component has a flow rate adjusted by the 
exhaust air throttle valve 21 if needed, it is emitted into the atmosphere through a muffler. 
[0040] Moreover, the exhaust air branch pipe 18 and the inhalation-of-air branch pipe 8 are opened for 
free passage through the exhaust-gas-recirculation path (it considers as an EGR path hereafter.) 25 
which makes a part of exhaust air which circulates the inside of the exhaust air branch pipe 18 recycle to 
the inhalation-of-air branch pipe 8. In the middle of this EGR path 25, it consists of solenoid valves etc. 
and the flow control valve (it considers as an EGR valve hereafter.) 26 which changes the flow rate of 
the exhaust air (it considers as EGR gas hereafter.) which circulates the inside of the aforementioned 
EGR path 25 according to the size of impression power is formed. 

[0041] The EGR cooler 27 which cools the EGR gas which circulates the inside of this EGR path 25 is 
formed in the upstream in the middle of [ valve / EGR / 26 ] the aforementioned EGR path 25. In the 
aforementioned EGR cooler 27, some cooling water for a cooling water path (illustration abbreviation) 
being prepared and cooling an engine 1 circulates. 

[0042] Thus, by the constituted exhaust-gas-recirculation mechanism, if the EGR valve 26 is opened, the 
EGR path 25 will be in switch-on, a part of exhaust air which circulates the inside of the exhaust air 
branch pipe 18 will flow into the aforementioned EGR path 25, and it will be led to the inhalation-of-air 
branch pipe 8 through the EGR cooler 27. 

[0043] In that case, by the EGR cooler 27, a heat exchange is performed between the EGR gas which 
circulates the inside of the EGR path 25, and the cooling water of an engine 1, and EGR gas is cooled. 
[0044] It is led to the combustion chamber of each cylinder 2, the EGR gas which flowed back from the 
exhaust air branch pipe 18 to the inhalation-of-air branch pipe 8 through the EGR path 25 being mixed 
with new mind of having flowed from the upstream of the inhalation-of-air branch pipe 8. 
[0045] since oneself does not burn in EGR gas and the inert gas component with high heat capacity is 
contained in it like water (H20) or the carbon dioxide (C02) here — EGR gas - a gaseous mixture ~ if 
contained in inside, the combustion temperature of a gaseous mixture can lower, with the yield of 
nitrogen oxide (NOx) will be suppressed 

[0046] Furthermore, while it is lost that the ambient temperature of this combustion chamber rises 
unnecessarily when EGR gas is supplied to a combustion chamber since the volume of EGR gas will be 
reduced while the temperature of EGR gas itself falls if EGR gas is cooled in the EGR cooler 27, the 
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amount (volume of new mind) of the new mind supplied to a combustion chamber does not decrease 
unnecessarily. 

[0047] Next, the filter 20 concerning the form of this operation is explained. 

[0048] Drawing 2 is the cross section of a filter 20. Drawing 2 (A) is drawing showing the longitudinal 
direction cross section of a filter 20. Drawing 2 (B) is drawing showing the lengthwise cross section of a 
filter 20. 

[0049] As shown in drawing 2 (A) and (B), a filter 20 is the so-called wall flow type possessing two or 
more exhaust air circulation ways 50 and 51 which are mutually parallel and are prolonged. These 
exhaust air circulation way is constituted by the exhaust air inflow path 50 where the down-stream edge 
was blockaded with the plug 52, and the exhaust air outflow path 51 where the upper edge was 
blockaded with the plug 53. In addition, the portion which attached hatching in drawing 2 (A) shows the 
plug 53. Therefore, the exhaust air inflow path 50 and the exhaust air outflow path 51 are arranged by 
turns through the septum 54 of thin meat. A paraphrase arranges the exhaust air inflow path 50 and the 
exhaust air outflow path 51 so that each exhaust air inflow path 50 may be surrounded by four exhaust 
air outflow paths 5 1 and each exhaust air outflow path 5 1 may be surrounded by four exhaust air inflow 
paths 50. 

[0050] A filter 20 flows out for example, in the exhaust air outflow path 51 which adjoins through the 
inside of the surrounding septum 54 as the exhaust air which is formed from a porous material like a 
cordierite, therefore flowed in the exhaust air inflow path 50 is shown by the arrow in drawing 2 (B). 
[0051] In the example by this invention, the layer of the support which consists of an alumina is formed 
on the pore internal surface on the peripheral wall side of each exhaust air inflow path 50 and each 
exhaust air outflow path 51, i.e., the both-sides front face of each septum 54, and in a septum 54, and the 
occlusion reduction-type NOx catalyst is ****(ed) on this support. 

[0052] Next, the function of the occlusion reduction-type NOx catalyst supported by the filter 20 
concerning the form of this operation is explained. 

[0053] An alumina is made into support, and a filter 20 supports at least one chosen from alkali metal, 
such as a potassium (K), sodium (Na), a lithium (Li), or caesium (Cs), alkaline earths, such as barium 
(Ba) or calcium (calcium), and rare earth, such as a lanthanum (La) or an yttrium (Y), on the support, 
and noble metals, such as platinum (Pt), and is constituted. In addition, barium (Ba) and platinum (Pt) 
are supported with the form of this operation on the support which consists of an alumina, and the 
occlusion reduction-type NOx catalyst constituted by adding Seria (Ce 203) which has 02 storage 
capacity in this is adopted. 

[0054] When such a NOx catalyst has the high oxygen density of the exhaust air which flows into this 
NOx catalyst, the nitrogen oxide (NOx) under exhaust air is absorbed. 

[0055] On the other hand, a NOx catalyst emits the nitrogen oxide (NOx) which was being absorbed, 
when the oxygen density of the exhaust air which flows into this NOx catalyst falls. If reduction 
components, such as a hydrocarbon (HC) and a carbon monoxide (CO), exist during exhaust air in that 
case, a NOx catalyst can make nitrogen (N2) return the nitrogen oxide (NOx) emitted from this NOx 
catalyst. 

[0056] By the way, since the air-fuel ratio of the exhaust air discharged from an engine 1 serves as lean 
atmosphere and the oxygen density of exhaust air becomes high, when lean combustion operation of the 
engine 1 is carried out, although the nitrogen oxide (NOx) contained during exhaust air will be absorbed 
by the NOx catalyst If lean combustion operation of an engine 1 is continued for a long period of time, 
the NOx absorptance of a NOx catalyst is saturated and it remains during exhaust air, without removing 
the nitrogen oxide (NOx) under exhaust air with a NOx catalyst. 

[0057] Since the gaseous mixture of a RIN air- fuel ratio burns in most operating range and the air- fuel 
ratio of exhaust air turns into a RIN air- fuel ratio in most operating range according to it, the NOx 
absorptance of a NOx catalyst tends [ especially ] to be saturated with the engine 1 which is a Diesel 
engine. 

[0058] Therefore, while reducing the oxygen density under exhaust air which flows into a NOx catalyst 
before the NOx absorptance of a NOx catalyst is saturated when lean combustion operation of the 
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engine 1 is carried out, it is necessary to raise the concentration of a reducing agent, and it is necessary 
to make the nitrogen oxide (NOx) absorbed by the NOx catalyst emit and return. 
[0059] Thus, as a method of reducing an oxygen density, although methods, such as fuel addition under 
exhaust air, fuel injection timing into said low-temperature combustion and a cylinder 2, and change of 
the number of times, can be considered By having the reducing-agent feeder style which adds reducing- 
agent slack fuel (gas oil) during the exhaust air which circulates the upstream exhaust pipe 19, and 
adding fuel into exhaust air from this reducing-agent feeder style from a filter 20, with the form of this 
operation While reducing the oxygen density of the exhaust air which flows into a filter 20, it is made to 
raise the concentration of a reducing agent. 

[0060] The reducing-agent feeder style is equipped with the reducing-agent injection valve 28 which is 
attached so that the nozzle hole may face in the exhaust air branch pipe 18, opens with the signal from 
ECU35, and injects fuel as shown in drawing 1 , the reducing-agent supply way 29 which leads the fuel 
breathed out from the fuel pump 6 mentioned above to the aforementioned reducing-agent injection 
valve 28, and the isolation valve 31 which is prepared in the reducing-agent supply way 29, and 
intercepts circulation of the fuel in this reducing-agent supply way 29. 

[0061] At such reducing-agent feeder guard, the high-pressure fuel breathed out from the fuel pump 6 is 
impressed through the reducing-agent supply way 29 to the reducing-agent injection valve 28. And this 
reducing-agent injection valve 28 opens with the signal from ECU35, and the fuel as a reducing agent is 
injected into the exhaust air branch pipe 18. 

[0062] The reducing agent injected into the exhaust air branch pipe 18 from the reducing-agent injection 
valve 28 reduces the oxygen density of the exhaust air which has flowed from the upstream of the 
exhaust air branch pipe 18. 

[0063] Thus, low exhaust air of the formed oxygen density flows into a filter 20, and it will be returned 

to nitrogen (N2), making the nitrogen oxide (NOx) absorbed by the filter 20 emit. 

[0064] Then, the reducing-agent injection valve 28 will close the valve with the signal from ECU35, and 

addition of the reducing agent into the exhaust air branch pipe 18 will be stopped. 

[0065] in addition, the low -temperature combustion which increases the amount of EGR gas further 

after changing to this, increasing the amount of EGR gas to recycle, and the yield of soot increasing and 

becoming the maximum, although fuel is injected and fuel addition is performed during exhaust air with 

the form of this operation - you may carry out ~ moreover - like the expansion stroke and exhaust air 

line of an engine 1 ~ etc. ~ you may make fuel inject from a fuel injection valve 3 

[0066] The electronic control unit (ECU:Electronic Control Unit) 35 for controlling this engine 1 is put 

side by side in the engine 1 which was described above and which was constituted like. This ECU35 is a 

unit which controls the operational status of an engine 1 according to the service condition of an engine 

1, or a demand of an operator. 

[0067] Common-rail-pressure sensor 4a, an air flow meter 1 1, the intake-air- temperature sensor 12, the 
pressure-of-induction-pipe force sensor 1 7, the exhaust air temperature sensor 24, the crank position 
sensor 33, a coolant temperature sensor 34, and the various sensors of accelerator opening sensor 36 
grade are connected to ECU35 through electric wiring, and the output signal of the various above- 
mentioned sensors is inputted into ECU35. 

[0068] On the other hand, it enables ECU35 to control each part which connected through electric 
wiring and a fuel injection valve 3, the actuator 14 for inhalation-of-air drawing, the actuator 22 for 
exhaust air drawing, the reducing-agent injection valve 28, the EGR valve 26, and the isolation- valve 3 1 
grade described above at ECU35. 

[0069] Here, ECU35 is equipped with A/D converter (A/D) 355 connected to the aforementioned input 
port 356 while it is equipped with CPU351, ROM352 and RAM353, the backup RAM 354 and input 
port 356 that were mutually connected by the bidirectional bus 350, and an output port 357, as shown in 
drawing 3 . 

[0070] The aforementioned input port 356 inputs the output signal of the sensor which outputs the signal 
of digital signal form like the crank position sensor 33, and transmits those output signals to CPU351 or 
RAM353. 
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[0071] The aforementioned input port 356 is inputted through A/D355 of the sensor which outputs the 
signal of analog signal form like common-rail-pressure sensor 4a, an air flow meter 1 1, the intake-air- 
temperature sensor 12, the pressure-of-induction-pipe force sensor 17, the exhaust air temperature sensor 
24, a coolant temperature sensor 34, and accelerator opening sensor 36 grade, and transmits those output 
signals to CPU351 or RAM353. 

[0072] It connects with a fuel injection valve 3, the actuator 14 for inhalation-of-air drawing, the 
actuator 22 for exhaust air drawing, the EGR valve 26, the reducing-agent injection valve 28, and 
isolation- valve 3 1 grade through electric wiring, and the aforementioned output port 357 transmits the 
control signal outputted from CPU351 to said fuel injection valve 3, the actuator 14 for inhalation-of-air 
drawing, the actuator 22 for exhaust air drawing, the EGR valve 26, the reducing-agent injection valve 
28, or an isolation valve 31. 

[0073] The fuel-injection control routine for the above ROM 352 controlling a fuel injection valve 3, 
The exhaust air drawing control routine for controlling the inhalation-of-air drawing control routine for 
controlling the inhalation-of-air throttle valve 13, and the exhaust air throttle valve 21, The EGR control 
routine for controlling the EGR valve 26, the NOx purification control routine to which NOx absorbed 
by the filter 20 by adding a reducing agent is made to emit, Application programs, such as PM 
combustion-control routine for carrying out combustion removal of the PM by which the uptake was 
carried out to the poisoning dissolution control routine which cancels SOx poisoning of a filter 20, and 
the filter 20, are memorized. 

[0074] In addition to the above-mentioned application program, the above ROM 352 has memorized 
various kinds of control maps. The aforementioned control map For example, the fuel-oil-consumption 
control map in which the relation between the operational status of an engine 1 and basic fuel oil 
consumption (basic fuel injection duration) is shown, The fuel-injection- timing control map in which the 
relation between the operational status of an engine 1 and basic fiiel injection timing is shown, The 
inhalation-of-air throttle valve opening control map in which the relation between the operational status 
of an engine 1 and the target opening of the inhalation-of-air throttle valve 13 is shown, The exhaust air 
throttle valve opening control map in which the relation between the operational status of an engine 1 
and the target opening of the exhaust air throttle valve 21 is shown, The degree control map of EGR 
valve-opening in which the relation between the operational status of an engine 1 and the target opening 
of the EGR valve 26 is shown, They are the reducing-agent addition control map in which the relation 
between the operational status of an engine 1 and the target addition (or target air- fuel ratio of exhaust 
air) of a reducing agent is shown, the reducing-agent injection valve control map in which the relation 
between the target addition of a reducing agent and the valve-opening time of the reducing-agent 
injection valve 28 is shown. 

[0075] The above RAM 353 stores the output signal from each sensor, the result of an operation of 
CPU351, etc. The aforementioned result of an operation is an engine rotational frequency by which the 
crank position sensor 33 is computed based on the time interval which outputs a pulse signal. These data 
are rewritten by the newest data whenever the crank position sensor 33 outputs a pulse signal. 
[0076] The aforementioned backup RAM 354 is the nonvolatile memory after the shutdown of an 
engine 1 can remember data to be. 

[0077] The above CPU 351 operates according to the application program memorized by the above 
ROM 352, and performs fuel injection valve control, inhalation-of-air drawing control, exhaust air 
drawing control, EGR control, NOx purification control, poisoning dissolution control, PM combustion 
control, etc. 

[0078] for example, the oxygen density under exhaust air to which CPU351 flows into a filter 20 in NOx 
purification control ~ comparatively — alike — a short period — a spike — like (short time) — the so- 
called rich spike control made low is performed 

[0079] In rich spike control, CPU351 distinguishes whether the rich spike control execution condition is 
satisfied for every predetermined period. As this rich spike control execution condition, the conditions 
of** that poisoning dissolution control whose output signal value (exhaust-gas temperature) of the 
exhaust air temperature sensor 24 which has a filter 20 in an active state is below a predetermined upper 
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limit is not performed can be illustrated, for example. 

[0080] When judged with a rich spike control execution condition which was described above being 
satisfied, CPU351 makes temporarily the air-fuel ratio of the exhaust air which flows into a filter 20 a 
predetermined target rich air-fuel ratio by controlling the reducing-agent injection valve 28 concerned 
making reducing-agent slack fuel inject in spike from the reducing-agent injection valve 28. 
[0081] Specifically, CPU351 reads the output signal (accelerator opening) of the engine rotational 
frequency memorized by RAM353 and the accelerator opening sensor 36, the output signal value 
(inhalation air content) of an air flow meter 1 1, the output signal of an air- fuel ratio sensor, fuel oil 
consumption, etc. 

[0082] CPU351 is accessed to the reducing-agent addition control map of ROM352 by making said 
engine rotational frequency, accelerator opening and inhalation air content, and fuel oil consumption 
into a parameter, and computes the addition (target addition) of the reducing agent which is needed 
when making the air- fuel ratio of exhaust air into the target air- fuel ratio set up beforehand. 
[0083] Then, CPU351 is accessed to the reducing-agent injection valve control map of ROM352 by 
making the aforementioned target addition into a parameter, and computes the valve-opening time 
(target valve-opening time) of the reducing-agent injection valve 28 which is needed when making the 
reducing agent of a target addition inject from the reducing-agent injection valve 28. 
[0084] When the target valve-opening time of the reducing-agent injection valve 28 is computed, 
CPU351 makes the reducing-agent injection valve 28 open. 

[0085] CPU351 makes the reducing-agent injection valve 28 close, when the aforementioned target 
valve-opening time passes since the time of making the reducing-agent injection valve 28 open. 
[0086] Thus, when the reducing-agent injection valve 28 is opened only for target valve-opening time, 
the fuel of a target addition will be injected into the exhaust air branch pipe 18 from the reducing-agent 
injection valve 28. And the reducing agent injected from the reducing-agent injection valve 28 is mixed 
with the exhaust air which has flowed from the upstream of the exhaust air branch pipe 18, forms the 
gaseous mixture of a target air-fiiel ratio, and flows into a filter 20. 

[0087] Consequently, an oxygen density will change a period with the air-fuel ratio of the exhaust air 
which flows into a filter 20 short in comparison, with a filter 20 will repeat absorption of nitrogen oxide 
(NOx), and discharge and reduction in short period by turns. 

[0088] Next, in poisoning dissolution control, CPU351 will perform poisoning dissolution processing 
that poisoning by the oxide of a filter 20 should be canceled. 

[0089] Here, if sulfur (S) may be contained in the fuel of an engine 1 and such fuel burns with an engine 
1, sulfur oxides (SOx), such as a sulfur dioxide (S02) and a sulfur trioxide (S03), will be generated. 
[0090] A sulfur oxide (SOx) flows into a filter 20 with exhaust air, and is absorbed by the filter 20 by 
the same mechanism as nitrogen oxide (NOx). 

[0091] When the oxygen density of the exhaust air which flows into a filter 20 is specifically high, 
sulfur oxides (SOx), such as a sulfur dioxide in inflow exhaust gas (S02) and a sulfur trioxide (S03), 
oxidize on the front face of platinum (Pt), and are absorbed by the filter 20 in the form of a sulfate ion 
(S042-). Furthermore, the sulfate ion (S042-) absorbed by the filter 20 combines with a barium oxide 
(BaO), and forms a sulfate (BaS04). 

[0092] By the way, a sulfate (BaS04) will remain in a filter 20, without being stable, being hard to 
decompose as compared with a barium nitrate (Ba2 (N03)), and being decomposed even if the oxygen 
density of the exhaust air which flows into a filter 20 becomes low. 

[0093] If the amount of the sulfate (BaS04) in a filter 20 increases, in order that the amount of the 
barium oxide (BaO) which can participate in absorption of nitrogen oxide (NOx) according to it may 
decrease, the so-called sulfur poisoning to which the NOx absorptance of a filter 20 falls occurs. 
[0094] As a method of canceling sulfur poisoning of a filter 20 While carrying out the temperature up of 
the ambient temperature of a filter 20 to a pyrosphere (about 600 or 650 degrees C) The barium sulfate 
(BaS04) absorbed by the filter 20 by making low the oxygen density of the exhaust air which flows into 
a filter 20 is pyrolyzed to S03- or S04-. Subsequently, the method of making S03- and S04- react with 
the hydrocarbon under exhaust air (HC) and a carbon monoxide (CO), and returning to gas-like S02- 
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can be illustrated. 

[0095] Then, in the poisoning dissolution processing concerning the form of this operation, CPU351 
was made to make low the oxygen density of the exhaust air which flows into a filter 20, after 
performing catalyst temperature up control which raises the floor tempereture of a filter 20 first. 
[0096] While CPU351 makes fuel inject secondarily from a fuel injection valve 3 at the time of the 
expansion stroke of each cylinder 2, it oxidizes those unburnt fuel components in a filter 20, and you 
may make it raise the floor tempereture of a filter 20 with the heat generated in the case of oxidization in 
catalyst temperature up control by making fuel add into exhaust air from the reducing-agent injection 
valve 28. 

[0097] However, since there is a possibility that the heat deterioration of a filter 20 may be induced 
when a filter 20 carries out a temperature up superfluously, it is desirable that the feedback control of 
secondary injection fuel quantity and the addition fuel quantity is made to be carried out based on the 
output signal value of the exhaust air temperature sensor 24. 

[0098] When it goes up by catalyst temperature up processing which was described above to the 
pyrosphere whose floor tempereture of a filter 20 is 600 degrees C or about 650 degrees C, CPU351 
makes fuel inject from the reducing-agent injection valve 28 that the oxygen density of the exhaust air 
which flows into a filter 20 should be reduced. 

[0099] In addition, since there is a possibility that a filter 20 may be unnecessarily cooled with the 
superfluous fuel which those fuel burned rapidly with the filter 20, and the filter 20 was overheated, or 
was injected from the reducing-agent injection valve 28 when superfluous fuel is injected from the 
reducing-agent injection valve 28, as for CPU351, it is desirable that it is made to carry out feedback 
control of the fuel oil consumption from the reducing-agent injection valve 28 based on the output signal 
of an air- fuel ratio sensor (illustration abbreviation). 

[0100] Thus, if poisoning dissolution processing is performed, the oxygen density of the exhaust air 
which flows into a filter 20 will become low under the situation that the floor tempereture of a filter 20 
is high. Then, the barium sulfate (BaS04) absorbed by the filter 20 is pyrolyzed by S03- and S04-, and 
since these S03- and S04- react with the hydrocarbon under exhaust air (HC), and a carbon monoxide 
(CO) and are returned, sulfur poisoning of a filter 20 is canceled. 

[0101] On the other hand, as mentioned above, Seria (Ce 203) with 02 storage capacity is included in 
the filter 20, and this emits the active oxygen for oxidizing and purifying PM (Particulate Matter) which 
is the particle contained during exhaust air of an engine 1 to it. Even if it carries out fuel addition to an 
exhaust air system so that it may be on a rich side about the air-fuel ratio of exhaust air while this 
discharge is continuing, since the oxygen (02) which was carrying out occlusion from above-mentioned 
Seria (Ce 203) etc. will begin to be emitted if the oxygen density of exhaust air falls, an air- fuel ratio 
stops it rich however, to be able to become easily in fact. 

[0102] As this shows drawing 4 , even if exhaust air carries out suddenly control (fuel addition etc.) 
made rich from the operational status of RIN, for dozens of seconds, an air- fuel ratio stops near 
theoretical air fuel ratio, and it does not immediately shift richly. Therefore, by drawing 4 , when an air- 
fuel ratio begins to shift richly, the floor tempereture of a filter 20 will begin to descend from 600 
degrees C, and sulfur poisoning recovery of a NOx catalyst may not not only fully be performed, but 
there is a possibility that sulfur poisoning recovery may become still less more enough. 
[0103] By sulfur poisoning recovery control concerning the form of this operation, the air- fuel ratio of 
exhaust air was made to shift by performing the following control beforehand before execution of this 
control richly quickly. 

[0104] In the sulfur poisoning recovery control illustrated to drawing 5 , the rich spike is performed 
during execution of the catalyst temperature up control which raises the floor tempereture of a filter 20. 
Although a rich spike is performed in several steps, since an air-fuel ratio falls during catalyst 
temperature up control by this rich spike, the oxygen (02) the NOx catalyst carried out [ oxygen ] 
occlusion is emitted between RIN air- fuel ratios with air superfluous [ exhaust air ]. Therefore, at the 
time of sulfur poisoning recovery control, the oxygen (02) emitted is almost lost. Although the interval 
of a rich spike can be performed at intervals of every several seconds and 2.5 seconds here, especially 
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the execution form of a rich spike is not limited. 

[0105] It is held in the example of drawing 5 , without the floor tempereture of a NOx catalyst being 
also less than 600 degrees C with execution of a rich spike. Moreover, the output of an A/F sensor has 
also shifted to the rich side quickly by fuel addition to an exhaust air system, and most 02 storage states 
are canceled. 

[0106] Drawing 6 is the case where Seria (Ce 203) of the specified quantity is included in the catalyst 
used as the filter at the time of**, and even when the filter is in lean atmosphere, it shows that 02 
storage time is shortened by performing a rich spike. 

[0107] Here, the example of the filter of Ce20 g/L (20g content) and the filter of Ce6 g/L (6g content) is 
shown by the amount of Seria (Ce 203) included in per 11. of catalysts. 

[0108] A horizontal axis expresses the duration in the state where the air-fuel ratio of exhaust air is RIN, 
and a vertical axis shows the time when oxygen (02) is continuously emitted from a filter, when 02 
storage time, i.e., the oxygen density of exhaust air, falls. 

[0109] Moreover, among drawing, a rectangular head (**) shows change of 02 storage time 
accompanying time progress of the filter of Ce20 g/L, and the triangle (**) shows the change in the case 
of the filter of Ce6g/L similarly. Moreover, a thin line expresses the filter of Ce20 g/L and a thick line 
expresses the average of transition of each 02 storage time of the filter of Ce6 g/L. 
[0110] According to the example shown in drawing 6 , with the filter of Ce20 g/L, even when the RIN 
time when air is superfluous continues for 60 seconds, 02 storage time is decreasing by performing a 
rich spike once at 2.5 seconds at 10 or less seconds. Moreover, with the filter of Ce6 g/L, 02 storage 
time is decreasing similarly at about 5 seconds. 

[0111] Here, although the case where a rich spike is performed at the predetermined intervals (2.5 
seconds) is shown, the interval of execution may be lengthened and the addition of the fuel in one rich 
spike may be increased. 

[0112] In addition, it performs in several steps as mentioned above during temperature up control, or a 
rich spike is immediately after the culmination of temperature up control, or the end of temperature up 
control, and when a slowdown of vehicles is started, intensively, an addition can be made [ many ] and it 
can also perform it. 

[0113] Thus, when a rich spike is performed during temperature up control or immediately after it, the 
air- fuel ratio of the exhaust air which flows into a NOx catalyst by sulfur poisoning control shifts to a 
rich side quickly. That is, CPU351 is started without injection of this fuel to delay of sulfur poisoning 
recovery, although fuel is made to inject from the reducing- agent injection valve 28 that the oxygen 
density of the exhaust air which flows into a filter 20 should be reduced. 

[0114] Drawing 7 shows the example at the time of performing a rich spike during temperature up 
control. As shown in A, the air- fuel ratio (air- fuel ratio of the exhaust air which flows into a filter 20) 
shown with an A/F sensor output during temperature up control sets an interval, it is changing to the rich 
side temporarily, and the air-fUel ratio is falling during temperature up control by execution of the rich 
spike covering such multiple times, since oxygen (02) is gradually emitted from a NOx catalyst in this 
state, as shown in B, it is lost that change of an air-fuel ratio stagnates in the case of sulfur poisoning 
recovery control, the vehicle speed falls, and sulfur recovery control is started by the 02 storage effect - 
in the case, an air- fuel ratio becomes rich immediately In connection with this, as shown in C, discharge 
of the sulfur from a NOx catalyst is started quickly. 

[0115] Next, the case where it is based on the conventional method as an example of comparison is 
shown in drawing 8 . Thus, since an air- fuel ratio stops near theoretical air fuel ratio over dozens of 
seconds and shifts richly after that when it shifts to sulfur poisoning recovery control from the usual 
temperature up control, without performing a rich spike, the timing of sulphuric discharge is overdue. 
Therefore, by such conventional method, possibility that sulfur poisoning recovery cannot be carried out 
in time for about 1 minute from short time, for example, 30 seconds, such as signal waiting on the street, 
is high. 

[0116] However, according to control of the form of this operation, even if it is 1 -minute room [ about ] 
short time, execution of sulfur poisoning recovery control is carried out, and sulphuric discharge is 
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attained. Since sulfur poisoning recovery can be performed little by little when carrying out waiting for a 
signal several times especially, an opportunity to cancel accumulation of the sulfur oxide to a NOx 
catalyst increases extremely. Sulfur poisoning degradation of a NOx catalyst can be suppressed in 
connection with this. 

[0117] Next, the flow of the temperature up control concerning the form of this operation and sulfur 
poisoning recovery control is explained. 

[0118] Drawing 9 is the flow chart view showing the flow of the temperature up control concerning the 
form of this operation. 

[0119] At Step SI 01, it is judged whether it is necessary to perform sulfur poisoning recovery control. 
As a criteria, it can judge with the output signal from the addition and NOx sensor (illustration 
abbreviation) of fuel, vehicles mileage, etc. Since the occlusion reduction-type NOx catalyst supported 
by the filter 20 by the sulfur component in fuel carries out poisoning here, it is good also considering the 
time of making RAM353 memorize the addition of fuel and the addition of this fuel reaching the 
specified quantity as a start condition of sulfur poisoning recovery control. Moreover, if sulfur poisoning 
advances, the amount of absorption of NOx of an occlusion reduction- type NOx catalyst will decrease, 
and the amount of NOx which circulates on filter 20 lower stream of a river increases. Therefore, it is 
good also considering the time of forming a NOx sensor (illustration abbreviation) in the lower stream 
of a river of a filter 20, supervising this output signal, and the amount of circulation of NOx becoming 
more than the specified quantity as a start condition of sulfur poisoning recovery control. Furthermore, it 
is good also considering this time as a start condition of sulfur poisoning recovery control noting that 
sulfur poisoning needs to be recovered, when vehicles mileage becomes beyond a predetermined value. 
[0120] When an affirmation judging is made at Step S101, it progresses to Step S102, and on the other 
hand, when a negative judging is made, this routine is ended. 

[0121] At Step S102, it is judged whether temperature up control of a filter 20 is started. Temperature up 

control is started when an internal combustion engine is in a light load field. 

[0122] When an affirmation judging is made at Step S102, it progresses to Step S103. 

[0123] Moreover, there is nothing to a light load field and a negative judging is made at Step S102, and 

at the time, when it shifts to light load operation after that, it progresses to Step SI 03. 

[0124] At Step SI 03, they are collectively performed by the fuel addition and the rich spike to an 

exhaust air system for the temperature up of a filter 20. 

[0125] Next, at Step SI 04, it is judged whether the floor tempereture of a filter 20 is 600 degrees C or 
more. If this is 600 degrees C or more, it will progress to Step SI 05. 

[0126] Moreover, if the floor tempereture of a filter 20 is less than 600 degrees C, it will return to Step 
SI 03 and temperature up control will be continued, and if the floor tempereture of a filter 20 becomes 
600 degrees C or more, it will progress to Step SI 05. 

[0127] At Step SI 05, it is judged whether an internal combustion engine is in a light load field. 
[0128] Here, if it is in a light load field, it will progress to Step S106 and sulfur poisoning recovery 
control will be performed. 

[0129] Moreover, when there is nothing to a light load field and it shifts to light load operation after that, 
it progresses to Step SI 06, and sulfur poisoning recovery control is performed. 
[0130] As explained above, in spite of having carried out fuel addition at the exhaust air system for 
sulfur poisoning recovery control, with the exhaust emission control device of the internal combustion 
engine concerning the form of this operation, most things which time for an air- fuel ratio not to result 
richly by the oxygen (02) emitted from a NOx absorbent exists are cancelable. Therefore, sulfur 
poisoning recovery of the NOx absorbent in a short time is attained. 

[0131] Moreover, the opportunity for sulfur poisoning recovery in a short time to carry out eye a 
possible hatchet and sulfur poisoning recovery control will increase sharply. Therefore, sulfur poisoning 
degradation of a NOx absorbent can be suppressed by decreasing the grade of sulfur poisoning. 
[0132] 

[Effect of the Invention] In the exhaust emission control device of the internal combustion engine 
concerning this invention, before the start of sulfur poisoning reproduction control of a NOx catalyst, 
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since the oxygen (02) by which occlusion is beforehand carried out to the NOx absorbent can be made 
to emit, the delay of the sulfur poisoning recovery control by 02 storage is lost, and the time of sulfur 
poisoning recovery is shortened. Therefore, the opportunity which can perform sulfur poisoning 
recovery control increases, and while the state where NOx under exhaust air will not be absorbed by the 
NOx catalyst is effectively avoidable, there is an effect which can suppress sulfur poisoning degradation 
of a NOx catalyst. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The NOx absorbent with which the air- fuel ratio of the exhaust air which absorbs NOx under 
exhaust air and flows will emit theoretical air fuel ratio or absorbed NOx if it becomes rich when the air- 
fuel ratio of the flowing exhaust air is RIN, It has the sulfur poisoning recovery control means which 
perform temperature up control of the aforementioned NOx absorbent and sulfur poisoning recovery 
control, the aforementioned sulfur poisoning recovery control means The exhaust emission control 
device of the internal combustion engine characterized by making the oxygen by which the air- fuel ratio 
of exhaust air is reduced and occlusion is carried out to the NOx absorbent emit when temperature up 
control before the sulfur poisoning recovery control start of the aforementioned NOx absorbent is 
performed. 

[Claim 2] The exhaust emission control device of the aforementioned internal combustion engine is an 
exhaust emission control device of the internal combustion engine according to claim 1 which is 
equipped with the filter which can be captured temporarily for the particle under exhaust air, and is 
characterized by the aforementioned NOx absorbent being supported by this filter. 
[Claim 3] The aforementioned sulfur poisoning recovery control is the exhaust emission control device 
of the internal combustion engine according to claim 1 or 2 characterized by adding and carrying out 
fuel for an internal combustion engine in an exhaust air system at the time of light load operation of an 
internal combustion engine. 



[Translation done.] 
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[Drawing 5] 
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